Cellular metabolism of 1-beta-D-arabinofuranosyl-5-azacytosine and incorporation into DNA and RNA of human lymphoid CEM/0 and CEM/dCk(-) cells.
1-beta-D-arabinosyl-5-azacytosine (ara-AC) is a relatively new antitumor agent under clinical investigation, which has the 2'-beta arabinosyl configuration found in the tumoricidal drug ara-C and the nitrogen substitution in the 5-position of the pyrimidine ring found in 5-azacytidine (5-aza-C). The present study examined the cellular metabolism and the effect on DNA methylation of ara-AC in human CCRF/CEM cells sensitive and resistant to ara-C. The triphosphate anabolite of the drug, ara-ACTP, was the major anabolite in the CEM cellular extracts, peaking at 50.6 +/- 23 microM 4 h after incubation with IC50 concentrations (0.25 microM) of [3H]ara-AC. The mono- and diphosphate anabolites accumulated 10-fold lower cellular concentrations than ara-ACTP. The nucleoside triphosphate (NTP) pools and, especially, cellular ATP declined significantly by 9 h after the initiation of drug treatment and remained depleted for the 24-h treatment. The drug anabolite was gradually incorporated into both RNA and DNA, peaking in CEM/0 at 3.44 and 0.14 nmol/10(7) cells, respectively. The DNA methylation levels in these cells declined rapidly after treatment with ara-AC, attaining a nadir plateau at 29% of control methylation value. The deoxycytidine kinase (dCK) mutant CEM cell line [CEM/dCk(-)] neither activated ara-AC at appreciable levels nor induced DNA hypomethylation at low concentrations (0.25-1 microM). However, the drug was activated at 0.2-1 microM extracellular concentrations of ara-AC, probably by an as yet unknown nucleoside kinase at approximately 10% of the amount in CEM/0 cells. Ara-AC appears to mediate its cytotoxic action through the accumulation of its triphosphate anabolite, ara-ACTP, and the subsequent incorporation into nucleic acids. DNA methylation may also contribute to its cytotoxicity.